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(57) Abstract: A decoding device (100) which 
generate frequency spectrum information from 
an input audio encoding string, and which 
comprises a nucleus decoding unit (102) for 
decoding the input audio encoding string 
and generating low-pass frequency spectrum 
information representing an audio signal, and an 
extended decoding unit (104) that generates, in a 
frequency band not represented by the encoding 
siring, extended frequency spectrum information 
indicating a harmonic structure equivalent to 
a harmonic structure indicated by the above 
low-pass frequency spectrum information and 
extended on a frequency axis based on the 
low-pass frequency spectrum information. 
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U 1 0(* s H9 t*Lfc«a^iaaiI8 O 3 f=J:or^rt*ft-6ttgE^ 
h;H»*o-«$stHT?fc«. frfc, 11 oi:fei>t***iTU 

&A</\*> K 1 % K2 fcJ:i;/\'> K3^bft^ 3«1?&y , -^ft^ft 

0>A> K<D?«S« (/<> Ky-f >) fl)fi*< gl,g2, g 3 L 
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&&®.mt$l8 0 1 ^tffbif7 0 0 ^bSK^Lfc/N> Ky-f 

l^Hf ifijn w 1=4 fit f§ c <t iz j: or % j: y 

5 H « (= & 1% iS ±g£ X ^ ^7 h ;U $ & m t 5 Z £ t5< 1? * § <7> T? s '> ft l\ flf $g ft 
©A*#^<b?i]fr J=iJi*T?, J: y fif*«PB4t*»*C t *tT« 
^. 

ftfc, *£i6©j&sg 2 700 ixa^^b^a 8 0 0 T» 

14, #-5Hb=£g 7 o oi<#7 b-A©iS*l:j3lt5#/(> Kfl)/^ h'y 
fctf, **«ttc:*i KIRS* Jit, ffrtfT, i*«l::fclt*Jl;R&;*/<* 

h offset ft =7 ^ — £ >• L T 

f^LT^U, CCDJf£ N 7 0 1 !^cfc-E>iiiif£jii#?Tfc 

h offset ©ttmaai*, sitfea&g 1 t? ufcttaa^ 

*fc. d ZTfttKJ*|zfcit§/<> K®&£ r 3 j tLtztf* *|§ejl4 
CLICKS $ ti-f s ?S«fzfcit^/^> K©»f±l\< or t J: t,\ s 

it m iz 33 ft -5 /\* > k © e m y 14 „ mpeg-2 a a c ft t* © iz ~ 
at* t©r fc£&gi4ft < % #^tgB7 ooiSfib^isoo^ 

20 (DBTfiasacsftr fcit is «kix. 

si i li, nm<DMm3izm&mmt£E. i i oociiBt^p 

£ ST- & 5 . :0g§ftgii i o o li, tefc^HbSH i o 2 % x*? 

hfrlBXU 1 0 3 fc«fctftt»MfcfiM 10lHMjy o ffi3 §£ 
25 ^ftS 1 1 0 1 li, ifftttuy , o 5 , ||91t« 1 1 0 2 itfaat 
j£Sf! 1 1 0 3 £fjf ;L3 0 ii©ii3 14, £ffi<0fl$£ 1 fc J: UTS ifio)^ 



17 



WO 03/007480 



PCT/JPO2/07081 



mz t&i§m^it®i i oi^©aa#s««x'<$ h jisftm t n * it 
&&m^iti$^ 1 o i r=AA**i«»^ftjiif±, mmmt® i o 2 t? 

LT, K©/\*> Ky<>$»# 

M««tifi**-rRBfWtf~^A<«-r-5/<> K©/\*> Ky-f^flRL, 

<b»i i o i i=A*S*i*H»»xK$ h;Hf$gf* N fca^fcSB i 02 

hj\>i*u*i>m%m& (m&mm t > ^^mr^ 0 m 

1 0 3 T?tt. 1 0 5 -Cttai$*lfcHa«« T L. Mfc 

Ctf)^ 5 IC, *^Jfi<0»S3 ©a-^fb^B 1 1 0 0 Vit s ft ^ {t m 

b^fcfia/O K©/x> Ky-f o*i*-cMx^ h;Hf fg££,£ 



18 



WO 03/007480 



PCT/JP02/07081 



-f > £ £ a f S tz Sb <D $r tz *s fig * ft # ft g ■ W (" IS It & & £ & < . 

&fe, ±mnm<Dmm3T*it. tt»tt*<bfin ioiAu*$tisn 
5 # <t a a* b , iiftfl)i»ai«STDo/i>h*tLtai^ <z> m* > k 

Li,m&mmt® i 1 o i iz fc^T@g#-ai-f < , a-^ 

10 £fc, ±E£85©J&8S 3 lz fc T !i . WmtMfr bftfcfl£«a>/<> K 

y -r > ^ X* iz fc it § & > k © *f j$i m*s -i: l tz & . * % m it z ti iz m 

fcff#fl:5»Jfr&, ftft* h'y-f > £ J: 5 iz Lr t J; 

15 fcfc, ±C*iS(D»» 3 l=feL%rii» tt2{K#fc«IU 1 OKi, jgi^ 
/<> Ky-f >$Jf«|c felt K(D¥^»*t Ufc, Ijfx^^ h 

20 * h;m«$4rtt$t lTUt\ C0ii£. JUHtttfJflM 0 5 ttT 
ftftWlzli, tt Mitotan i 0 1 lzA#£ft&##<b?iJ^b*§b;ft. 

25 izft%tz>%® g(j)T*$>z> B s«ax^5 h/nnaii, i o 
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ftfcJBftft*** MUffg nor_sp(i)£f*lSr ft 

&S« ffi * 8 8 Lfc t o> T?fe y , /^KrtiDSm^nwi*^ 

ng(j)= Ii^feoy---^ 2 ) 

nor_sp(i) = ng(j)*sp(i) (^3) 

a2i:fc^r,s P (i)iii*i0s»ftx/<^ h^ff^(Oftr*fey , ng <j) 

&&T?fc6 e *fc, aot.sp(i)*t]Eaft$tifc«a»1IH|-efc« 0 ft 
»l 1 0 2U»tft«»fcLtH6tifey^Ffl)TM||:«t 

h^Wfft ex_sp(i+ex_offset)li. s£ 4 $ $ ft § , 

ex_sp(i + ex„offset)=g(j)*nor_sp(i) - - - (3t4) 

a4l=fcl*T\ ex.offsetf*. JH ft ft X * ? h JUtf* t « X * * h)l 

* h^(|**«5 1 2#^b££J§ftft*^ MUfafc©*^ ex_offset 
tLtIfMl:f 5 12j ^iffitni^ I^12*fflffi?ix^n 

§SX-<* ^HlHl***aft*±7?fc*Lr 1 0 2 4 * ® j±j * M s a x 
K/H»*tfl4Z t *4.ex_o£f8etttHStt-e&oTtLH^L, 
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10 H;Hf« nor_sp(i) SfittJI&ft;*^ h/H*«fr&*»fc;&t, *m® 
g(j)£ fc£ £ 5 h;Ht«$7 >9J*\zn&Zit 

20 (0S»©fl*8g4> 

HI 2 fit, ^^i-X^H-A^ff)^;^-^^^ 
fcBlf^lf^llf $g^ ft t^Slroil4l;S§g^itg t 12 0 0 

®«ti****- -?n v tmx'&& B mmo)B!&4 ommtmw i z o o 
»js i ~ 3 tR&s. afftsn 2ooij, aatftai2oi. x 
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*o hjummu i 2 o 2 fc«ti;tta*#ft» i 203^1^.^1;, 

ffiSS^ftgfl 1 2 0 3 |±, ^^ftgP 1 2 0 4fcj;rJ|g;K^^Sp 1 2 0 5 

mm? O oaflftfltSfttftf 7 o 1 I:«at4«fc4i*, 0*;t<fj§#j 

affi^t^ offset $^ai l, ^ h u-Arttfeutattctt 

^ ^«©«M *fc (= It *««tt*sr#m**»4S-itLT 
2 0 1 It, A ^3 $ ft 3 ft^A; tf 'V h X h V - Afr b N ^iJ7x-X7^ 

;H-/^^7^^-m*u^ fi*o>i*iiiJigftflr#£a*fl; 

mt» 1 2 o 4 it. mm&mtui 2 0 3icA**ti4»*<tery 
*b offset $«iffl L-ca-^ibt- 5. Ha4*an 205 1* , «^<b $ tit 
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2 it, &mmtm 1 2 0 1 £ttsa*{t» i 2 0 3 H^-etiftiA* 
•efcy , $ bic 3 i 2 0 oottaicRitfetifcTKu ? x 

-XV 4 oT, 1^ IBtk Jt (35) « «C * — -7 s -f *fi 

®mdctmo*5i:, 7b-afet. ttfllfll*<z>ff**j|*ft;i 
£ l , & * o) m* > k ic at l r . * 0 /\* > k<& js % ft * * ^ h ;kz> B# 

20 11 3 I*. B*Wtt±<0««^-i=<*-«*tl»|B|Jiatt*ftft© Sa 
HUflt^tll?^, HI 3 (a ) (4. ft||||i±<7)tttt 
t-f-ftg§J*t@T?il55. 0 13 ( a ) |* % flttt f;l$f|)«g £5* 
U «ttle*-TW*Ma>3Sg£*LTl*5. 013 (b) it, B$fk1 

25 bft£Jl«X^ h;^ftHTf*«. 0 1 3 (b) it. gitoKJS % 
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*LTl*5. @1 3 (c) fi. H&llilOllitt-f^i^^b^'J 

^n;nr B mt^,ti-e^5o hi 3 c c ) it, & *a c: b# h & & $ 

5 5,013 (b) K^THKttxK* h;H4. 11 3 (a) iC^Lfc^F 
WI*±<Dii1fta- — f^tif^b7l/- ABfFal^ic, i 7 u - A ft 0 +J- 
> , « *. tf 1 0 2 4 -9- > ? £ $j y aj l , $j y ai * htzV > 3f ;u , 
1 02 4+f>^;u$-ftit3c^^ Lt» bli5. t^r, h 1 3 

dftlCftL, Ell 3 (c) IC* Lfc ft n 7 

b-ABfF B 1£ (M+i ) »ML (fcfc'L, Mttgftft), a***ifci/ 
(M+l) 7 u-AB#|B|4iiz % @1 3 (a) lc*Lfcl$|fl|«± 
15 — T-f;J-ffi-§-frbfl*.l£l 024/ ( M + 1 ) y->Zf)l,%%) l) ft? „ & 
l*"CN «yffl**lfc1024/ (M+ 1 ) -y->?;i.£iS3;i£&, fljttf 

h;^«ib*i5. :u) ( m + 1 ) fli © ji $ »x £ h jkd ft i± , 
hi 3 ( b ) 1=* ufcjsiftftx** h;ui mm. v>zfv 
20 ¥^©«a«***»a*fr*ii4jB*R**^«LTL^ 8 hi 3 

(O ic* LfcB#fflJS2&ft<i^tt s Sbl: 4 fibftfc (M+i) i©# 

25 +i) ®©^rai§K»fli^A<f5b*is. -<B#»«»a**(D**i**i 
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HSJl-Cl***^ ^HCD^olC K*tZfcltS/^> KMTfttffliK»x 

h^aimr, -*« r 0J hltl^ 0 d © * 5 * b# m 

tf.*>3f "J >{f«ftft4 4.1 k H zn^'j ^^llfcMt-f 

-f *tt**«F#itLr#&*i*iBa»^/<^ Mutators 

911201 '=****l***fcMl::tt,IBa«**0~ 1 1 ,0 2 5 k H 

1 1 .0 2 5 k H 2 6l± K£ a* tt»l*IBI 

*t5. H14U, B1 2l=*LfcHa*±a*i 2 0 5l:^t4Sf 

H«t«<D«Msmt9tB7!ft«. 1 2 0 aicfc 

l*T«*fc»1 2 0 4 Tflt, »#ft«l=**ft€x^^ h**<D»|M 

h(ff« offset Zftmttfy hX h 'J-A^bW* U 

T.g.offset tf. KMfcfclt**/*:, K(CO* 1 J8fl)| 
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^lIO^T&^S, m$i±m& 1 2 0 51*. MtH*. 11 4iCf Lf:/\ 
TJig fc^tfftte offset (D^Sil g*cos(T*t/2 tt + offset) 

z<n& 5iz. ±mmm0 mm ^o^mt^m. i 2 o 0 1= &tut % #y 

i^fflUttc):L\ 0 ^^itSUl 2 04IZj:oTtt{±l$tLi.^^1|| 

$g , y -r >«« as «*: 1;^- 7 -t »^ n»* * t* ii s ttiiit'§<tt 

juft»«-^$£j*-r$jt£i::. & b *v c *> ^ tb tz b# m ttj e m i z & 1 x r , 
*ft**©JB»tt«« t, y-r >it fa g fcitfttftflt $g offset 

K;i-«<Diftiii*<kicfeft*jB«itt**ofc«FiiiijBaftfli#^^rt-r 

T,g,offset £A*ft*fc$yfr&fcS t LfcA«, * f§ (El* Z ti JZ 
K^?tif> x * ? h ;i,*<D tfWfcfc |= fc ft S JS » tt £ 5 > - $ 

T.g.offset a>£**fcl4-«£«(HHb» 1 20 1 S^^b^Hr* 

j§»hi^t £ % &tg^fcgp 1 2 0 1 ic ^^mmt^^vh^&mmmm 
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5 o o ommzTFt y a y 5 & & 0 &mtmw:-\ 5 o oii, 
m&mtm i 2 0 1 s 7,^0 1 2 0 2 & * t; as a « -sut su 1 

soi^fil^s.s^ic.stsns-^ftaii 5 0 1 li.S^ibgfi 204. 

5 mm&ni%i 5 0 2ts£vm&*Ef$.i$i so 3% muz B tsa^jts 

1 5 0ili. A A tJ^bW 6 , X it I- fc it £ k 0) >f4 > m« g 

tttt^ibfit 1 2oia)ai*Tf&§fi*i^raii6aw«^t» % 

iS«l=fclt5#/<> K©«JB Tp fcJ:tftt« offsetp £J&|§LT, 

i=feit**/<> KoitartiBHaftfli^^^rt-r*. Ji$&$$i5i 50 

OSi^MSl^T, -tfcffiJW Tp tecfcUttt« offsetp ^ttffl-T 
•So H££&3|n 503 1*, J!J8&fcbgM 502|Z<fcoTttdi*;hfc« 
« Tp fc<fctf&4S offsetp £mi>Ts MM > K fl> B# ffl A ft ft ft * * ± 

15 H6lt K®ftmflftftft*£ Jftg 1 5 0 31: 

S 0 B1 6l:fcl»T, Kofrb A> KK£-e<Dfii*l*mjg&ftft4* 
I*. 013 (c) fe«ktfHl 4-C3cLfc»lwaaftft^i:Hi:T?ft* 0 
N$±j$g|M 5 0 3 1*, /<> KK J: y*£ i%H K% ^ 

/OKPtLT. fc£ 7 b-AttfSiglcfclx-c, HMJi^ftft 

25 1-3A?l!RJti^ *fc, ISa*> KP©B*ffl«aftft^£ fflL *T«fcaf 
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a an 5 0 2ic«koTttttj$*ifc««/<> k p.© mwa feit 

-5 JI $ 14 Tp £ . BrJ©fiiaafQ;<&LraSLs H $ <* *Tp £ £ iT & 
KP(DI*|B| a SIS 7 -fey h offsetp 

5 Ottl$*aHT/OKMl:£i«t4. * 6 lc , Ha6£j*8M 503 

•r £ o ::t% a = 1 1 l tzM% it s m ft & is a v h y . n>h'p©i 

offsetp ©lilj^i t LT, A>KMC3e-Lf:t©i:ft§ 0 
KPfeefctf/O KM®l«mfl8ftft40ft$fitLa>£$ % /\*> KM 

io iziift* a * L0*mHaft«##3 kmuhsix-c 

H^ttH-e^-f fcflifr b offsetp *Tf©S^a>«^A<5FS-r § Z fc left 
So ZOtzSb, K MIC felt 6 offsetp #a>£-5|li % ^>|Jp©ff 

offsetp &§£T;-£>«^£=i t?--f 6& (t'Lrirat^. 
~ 3 (Dff*ftfcJ: fi**#* 

Kt$, ®mmt® i o 2 1 j: o-cMfc* Hzmmt, %%iz%®oi 

t,J:L^L, ^'j7i~X7^;i,$-/\'>^iN^(D7^i^-iij^-etJ: 
01 7f ^ **W©»*fc»B* ^WSfc^^iffli^itg 
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w.^m^.tzm^w.u^onm^Tjktmv & $ „ mmiztsi^x . p c-h- 

K 1 eoocii, SSfeWeDft^bSffifccfctfa^bge^M-K^xT 

«*fc* IB © L S I ft £* & * *l T I* £ . :fl)PCil-Kl 600 
5 £ , STB*fcliRffl©/<-yt^a>ea-^ 1 6 0 3 ©lil5^ 

Z£l=«fcy, ft£Ktt-<T. «fc y ttHWJB:^-^^ * S £ IS £ f h C 

C D 1 6 0 1 IZI*, *£W©ft#fl:gfi;fc y 7 h^7 

10 i7t UI*Lfci|6C»tft?By7AfcJ:mfl:^P^5^ 

lA £ *l T fc "J * :fl)CD1 60 1 5^-Vtil/a>ea-^ 1 603 
(DCDK5^ 1 6 0 2l:t';H, C *i 1= £ o T jgtt $ H £ ^ □ >f 7 
Aiz^oT^-T-f ^-«#©^-^jbfc < fct;g^<t^ff 5 zt lz J: y , & 

15 £t$mi£}t 1 6 0 4 iZlt. ^fKDlfftgl^n-^ITHt 

-£D^^iis^i6O4-e*^^0^^^bgsicj;^r^^-fb^*ifc^ 
y, ^*a>a#<bg«$*ifc«iifsigttj; y j=yfiHf*T?^asfe 

25 fcfc* *^^IC^^»^^fb^Sli, BSfcefcl/CS ^tOlljSiltD 
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-So 

10 *&»=STB*fctt3llffl0 3>e a -^|zjf A*ti* IC*-KHT 
* ffl T' & £ 0 



30 



WO 03/007480 



PCT/JP02/O708I 



it ^ CD ij S 

**iT^&L^asa*«i^ are* i h;n* 
**** z t zft&t? zmmtmmo 

3. fire a an*, P;^«iia)MiBi^^, ttESijs&ft 

z t & ft ft £ t & m * cd m m z m m <d m & <t g § . 

4. ttcn»£tt«it. Moim^ ^««T?&«tteaii 

5. m&m&m&mmmt. mmm-i®&&xKt, 
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y w * % ^ £ si tb -r s 

8. 15 12 18 £ 8 Ml*. M&m&&MZft&®&X'K1&t & z t 

iz cfc y m & & » £ m m 1 5 
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io 1 o. ffiriEii«iiiir5««tt. AasftfcffitBfc^fcMizastiT 

15 lfflEHS£fifc^Kf*, «TIB/«> K«©WE*2 JB«*^^^ h^flftK 
20 $ MH*» 

i 2 . Mtem^t^gi*. * biz. 
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- t 1 1 -5 if *<nmm i o mmcom.mt^Wi a 
i-jnta* 

i 5. a* ^ti^^-T-f tnmtmfr zmtemx*'? H/ntt«££ 
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ire* i m&mx«<? ^ ^mmcom^mmm^mmm^yrstmm^m 

B#r B 1Wil^tt^^^§. WE*2Ji*a*** h*ft*&£j*?ft||tt 
l=, §ttHHRXma) 1 oSafcLTWEftnWJBjHteetftfu 

mmm&±m®\t. mum -\ m&aix*? Mnnai^orastir 
Lti^sa»§»fr6, *«**±TfwiB-3ejiattiBiPiT7Bft±f = 

i 8. MffiWa^fifeSUI*. !&EJi*m£#r»l::,*oTaft**ifciWrE 

^wsa»fi^$. a* **if=»Ei*WH uri^Ha* 
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ft x ^ ^7 h )\, ffi « (D K H ? 6 If $g * <b t 6 fi£ S <b ^ S t 
Z<h£^&£t&li*<D®K2OSB$c0>8-£Hbgg o 

22. M&ftmt&w\z. ^ b s 
BtrlB^^-^ib^sic.fcor^^jb^^fcSliiBmi Haft*** mus 

t^r-* U JtTEttSIftJIfc^JKl;: J: oTft4§-fc£*ifcliiJgB 

m®iz&®L, %m&mtm\z v h x h u - a £ m ^ f -s x hu-A4 
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**iTl*fcUHafc»**|z, *HB» 1 Baft*** h;H»fBA<*-r|S|3ft 
5 J8«a*±T? 8ft Lfc*©[=* Ll*H 2 HJfeax 

15 «TEJIIfl=Hf *flt*t»C/<7/-5i irlzgo-i^-c, * f B ft * fc m 

«*t?cfc$««t-r*a#fl:»ac. 
20 25. xiiz j *®mtmfrt>nfo®L7.'<>? 

25 h;HSffi$±fi6-r-5«a^ft^-r^^t v 
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safes*** H^wsoJsttrcH-rsitasflF^fc-r *ttKff^<t^r 
v ? t 

27. a a %*i%>*-? 4 *®mtmfr e> jsastftx"^ h 

2 8. A^ft&^-x^ft^b^JfrbJM & h MI 18 £ ± 

A * * *i fc flft IB ft #<fc m £ Qm it L T , /-K U 7 x - X 7 4 ;u * -m > 



38 



WO 03/007480 



PCT/JP02/07O81 



5 [Cgo't^T. illB^^ffc5ij(Z J; oTl^tlT & I* IS » S £ JgE K , 

# lb x x y zf t 

% * > e =>■ - $ izmn z ■& $> tz &> o> ? a v a , 

10 2 9. t@^fl)18IHX^^ HH*#fr*>#*Ht*«J£±J*-*- 

3 0. A2f £ *i & * - x *-&^Hb?Ufr e>JS h^tf$g$± 

20 it-r-s^-^^b^sofrto^^p^^A^igitLTtiBii^^-efcor, 

Sir IBS 1 HH*8l;S^^r, ft 15 #^b HJ Ic «fc o r S 

* tir ^<pi>»»ft*«t % i»jE»i««ax^^ h;nt«A<*ri§& 



39 



WO 03/007480 



PCT/JP02/07081 



$ Mfr® U rT fii IB 0t J« 0 
10 y?t 
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